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(TRADE-MARK) 


NO MORE DUST NO MORE DIRTY FLOORS 








A labor saver and health preserver. 
It has all the good qualities of a 


Transparent Wax Floor Dressing 


BUT IS FAR SUPERIOR. 


Inexpensive, Durable, Easily Applied, 
Dries Quickly and is Non-combustible. 
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Its use saves money as it does away with all expense of 
scrubbing, sprinkling, dusting and all injury to furniture, 
fabrics, etc., caused by dust. 


A GALLON WILL COVER FROM 300 TO 500 SQUARE FEET. 





Drrections : — Shake the can before using, and apply with a brush, 
always with the grain of the wood where possible. Brush down evenly 
when it will dry quickly. It is always better to go over the floor with a 
dry cloth in a mop-stick, rubbing across the grain. Have the floor 
thoroughly scrubbed and dry before applying. Afterwards use no soap 
or lye for cleaning. You can, if you like, mop it over with plain water, 
but this is not necessary. Sweeping with a good corn broom is sufficient, 
and the more thoroughly this is done the better. As it begins to show 
wear, touch it up lightly on parts worn with DUSTALAYER, and you 
will find, with the above treatment, that the appearance of your floor is 
improving from month to month, and from year to year. 


N. E. DUSTALAYER CO., 
noons 72.7374: 620 ATLANTIC AVENUE, 


(Opposite South Station) 
“hoo gee BOSTON, [1ASS. 
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Cabot’s Sulpho-N aphthol. 








NON-CORROSIVE, NON-POISONOUS 
BACTERICIDE, GERMICIDE, ANTISEPTIC 
DEODORANT, DISINFECTANT. 


One gallon makes two hundred of solution that 
will immediately arrest decomposition. A few 
gallons thrown into a vault or cesspool, and the 
contents can be removed without any odor. 


Correspondence Solicited. Results Guaranteed. 


The Sulpho-Naphthol Company, 








687 Washington Street, Boston, Mass. 





Schering’s Formalin Disinfector. 


Unsurpassed in Effectiveness and Simplicity. 
Absolutely Safe and Inexpensive. 


Schering’s method of disinfection is approved and recommended 
by the very highest authorities, both in Europe and the United 
States. Among its many advocates we mention: 

Prorgssor C. FLUGGE, of Breslau, Medical Privy Councillor and 
Member of the Imperial German Health Department. 

Proressor H. BUCHNER, of the Hygienic Institute of the Uni- 
versity of Munich. . 

Prorgssor RUDOLF KOBERT, late Director of the Brehmer 
Sanatorium for Consumptives, Goerbersdorf, Silesia. 

HENRY KENWOOD, M.B., D.Pu., F.C.S., Assistant Professor 
of Public Health, University College, London; Medical Officer 
of Health, Stoke Newington, an 

Dr. CHARLES HARRINGTON, Instructor in Hygiene and 
Materia Medica at the Harvard Medical College, Boston. 


SCHERING’S FORMALIN DISINFECTANT 
AND DEODORIZING LATIIP. 


A most energetic disinfector and destroyer of foul and decomposing odors. 

An absolutely reliable agent for air purification and sterilization. 

Far more efficacious and pleasant than sulphur, carbolic acid, cresolene, etc. 

The most efficient destroyer of the disease-producing micro-organisms. 

Invaluable in the treatment and prevention of diphtheria, scarlet fever, 
measles, whooping-cough, etc. 

Does not injure furniture, fabrics, or material of any kind. 

When the vapors of Formalin are employed in the treatment of zymotic dis- 
eases or for ordinary air purification and sterilization, one pastil should be con- 
stantly evaporated in the upper cup of the lamp. When rapid vaporization is 
required, the upper cup should be removed and the pastils placed directly in the 


lower receptacle. 
SCHERING & GLATZ, 


58 Marpen Lang, New York. 
Literature furnished on application. 
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Nobscot Mountain Spring Water 


*“Water-shed heavily wooded except | 
directly above spring, where two or three 
acres have been cleared. No houses on GRAINS PER U. S. GALLON. 


water-shed Total Solid 3.91 
Massachusetts State Board of Health. ‘ Bee 8 : si 





Consisting of 








GRAINS PER U. S. GALLON. Organic and Volatile Matter, .64 
2 Mineral Solids, . 2.57 
Residue on Ev —e ° ; - 2.50 | 
Free Ammonia, . ‘ ; .  .0000 Consisting of 
Albuminoid, ; : F ; . .0003 | Silica, . 53 
Nitrates, ; ° . 5 . . 0000 Iron Oxide and Alumina, ; .02 
Nitrites, ; ; ‘ S , . 0000 Carbonate of Lime, . .75 
Hardness, 1.32 Carbonate of Magnesia, : 23 
One of the purest waters we have ever Sodium Chloride, _. ; : .36 
analyzed Sodium Carbonate, . ‘ 38 
(Signed Prof. C. F. Chandler, | Sulphate of Potash, , 30 
Columbia School of Mines, 1895. | 
| 2.57 
PARTS PER 100,000. These results show this water to be one 
Residue on Evaporation, . ° . 38.55 | of unusual purity, and its use as a drinking 
Free Ammonia, . , Z . 0004 water can therefore in every way be 
Albuminoid Ammonia, : ‘ - .0000 | recommended. 
ates ; - : : ‘ . 000 
a P i : : : poe | (Signed) Davenport & Williams, 
Hardness, ° : . 1,80 Boston, 1891. 


Massachusetts State Board of Health | 
Report, 1891. | 
Send for booklet and price list, 


Tel. 3596. 62 CONGRESS STREET, BOSTON. 


The attention of Boards of Health is invited to 


NEUCHATEL 
ROCK ASPHALT FLOORS 


For Hospitals, Water-closets, Stables, Laundries, Basements, Kitchens, Dwelling- 
house Cellars, Breweries, Manufactories, Warehouses, Courtyards, 
Walks, Driveways, etc. 

ADVANTAGES : 





They are Smooth, Hard, Dry, Fire-proof, Odorless, Non-absorbent, free from 
mould or dust, impervious to sewer gases, and for sanitary purposes invaluable. 


Estimates for cheaper Asphalt furnished, if desired. 
All Kinds of Artificial Stone Work. 


SIMPSON BROTHERS CORPORATION, 


166 Devonshire Street (Room 58), . . . . . BOSTON. 
Telephone 1155. 
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Rely upon 
Platt’s Chlorides 


as your 
sick-room disinfectant. 


‘‘Platt’s Chlorides disinfects and deodorizes 
decomposing matter and excreta by the 
destruction of disease germs, and by chem- 
ically neutralizing hydrogen sulphide, skatol, 
and ammoniacal bases.” 











if - ii It is an odorless, colorless liquid; powerful, 
ermal safe, and cheap. Sold in quart bottles only, 
at fifty cents, by druggists everywhere. A 
quart makes two gallons sufficiently strong 
for general use. Prepared only by HENRY 
B. PLATT, Platt Street, New York. 











THE JOURNAL OF THE MASSACHUSETTS 





ASSOCIATION OF BOARDS OF HEALTH. 





THE MASSACHUSETTS ASSOCIATION OF BOARDS OF HEALTH was 
organized in Boston in March, 1890, with the following objects: the ad- 
vancement of sanitary science in the Commonwealth of Massachusetts ; 
the promotion of better organization and co-operation in the local Boards of 
Health; the uniform enforcement of sanitary laws and regulations; and the 
establishment of pleasant social relations among the members of the Asso- 
ciation. 

All persons holding appointments as members of a Board of Health in 
a Massachusetts city or town, the executive officers of such a local board, 
and the members of the State Board of Health are eligible to membership. 
Other persons may be elected members by vote of the Association. The 
annual dues are one dollar and fifty cents, and should be paid to the Treas- 
urer, James B. Field, M.D., 329 Westford Street, Lowell, Mass. 

The Association holds four regular meetings each year, the annual or 
January meeting always being held in Boston. 

THE OFFICIAL JOURNAL OF THE ASSOCIATION is a quarterly publi- 
cation, containing the papers read at the meetings, together with verbatim 
reports of the discussions following them. 

All communications to the Association should be addressed to the 
Secretary, EDWIN FARNHAM, M.D., City Hall, Cambridge, Mass. 

Subscriptions and all business communications should be sent directly 


to the publishers, 
SMALL, MAYNARD & COMPANY, 


6 Beacon Street, Boston. 
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JULY MEETING 


OF THE 


Massachusetts Association of Boards of Health. 


The July quarterly meeting of the Association was held at Gallup’s 
Island, Boston Harbor, on the afternoon of July 19, 1900, the 
President, Dr. H. P. Walcott, in the chair. The papers presented to 
the meeting and the discussion thereon follow : — 


SERVICE PIPES FOR WATER SUPPLIES WHICH COR- 
RODE LEAD AND OTHER METALS. 


BY R. S. WESTON. 


The so-called “lead-pipe question,” though not a new subject for 
discussion, has reappeared with a renewed interest in this State, 
partly because of the increased care with which matters relating to 
the public health are being studied and partly on account of the 
recent publication by the State Board of Health of a report upon 
certain wide-spread cases of plumbism of a serious nature. 

Lead-poisoning is, of course, a familiar subject to all of you; and 
it is not my intention to discuss either the toxicity of water contain- 
ing small amounts of lead or the maximum amount of lead which 








74 MASSACHUSETTS BOARDS OF HEALTH 


can be safely allowed in a water supply, with due regard to the pub- 
lic health, but rather to call your attention to the various kinds of 
service pipes in common use, and discuss with you their comparative 
values from a sanitary and chemical standpoint. The discussion 
from the hygienic standpoint was ably led by Dr. Abbott at the 
last meeting. 

The chief kinds of service pipes and their present comparative 
cost for the 1-inch size are tabulated in the table below : — 


Price per linear foot. 


Plain black wrought iron. . . . ..... +... . $0.08 
Tarred <2 Bea Ren ie iad ie ee are ee es bs ee .09 
Cement-lined “ Epa ee eee yar ee ee ee a 
Galvanized » “ere Fe Sere ee Il 
Lead-lined ” J Oe ak ers a ee ae 22 
Tin-lined “ PSs oe mane mete Sno .48 
Fam fead (Boston weight) . . . . . s ss se ww « .36 
EE Sete sy Ce x i eo wh 6 btw! Ges > Shea 2 
Re Be eS eae) a a ee pe) cate ce, .36 
OC SO a a a ae a a on Il 


Of these kinds of pipe, the plain, tarred, galvanized, and cement- 
lined iron and the plain lead pipe are most commonly used. Lead- 
lined iron pipe has been supplanting lead pipe of late, but the cost 
of tin-lined pipe is generally prohibitive. The same may be said of 
the brass or composition pipe, except for inside house connections. 

From a sanitary standpoint, all pipes may be classed according to 
the character of the surface in contact with the water. All of these 
surfaces are of metal or wood, or metal protected by some coating or 
lining. The exposed metal surfaces are iron, zinc, lead, tin, copper, 
and brass. 

At this point it may be stated, as a general rule, that the waters 
which dissolve one metal will dissolve any other commonly used 
metal. Chemically pure water, simply H,O, does not appreciably 
attack any of the metals commonly used for services. However, the 
presence of oxygen or carbon dioxide in an otherwise pure water 
makes it more or less of a corrosive agent. Hence most natural 
waters have some action on metals. 

These gases in solution, singly or combined, are the two principal 
factors in ordinary waters which effect the solution of exposed metal 
surfaces in service pipes. 
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I will take up in detail each of the varieties of pipe in the table, 
and have here samples of each for your inspection. 

Wrought-iron Pipe-—Wrought-iron pipe is the cheapest of all 
services and the one most generally used. Its advantages are, 
among others, its low cost, its convenience, and its non-poisonous 
nature, when dissolved in drinking water. Its disadvantages, how- 
ever, are many. It rapidly rusts and corrodes, and often fills up 
solidly with rust and scale after a short period of service. Therefore, 
it is neither durable nor economical. The water from such services 
stains closets, bowls, and sinks, converts the universal beverage — 
tea — into ink, and often plays havoc with the family washing. 

Galvanized Zinc-plated Pipe-— Zinc is a slight protection only on 
account of its solubility in waters which attack iron and other 
metals. The zinc dissolves from the iron pipe in such waters, leav- 
ing, of course, the iron surface exposed to the water with all the 
disadvantages of the latter metal. Zinc, however, is not a cumula- 
tive poison in amounts liable to exist in water drawn from galvan- 
ized iron services. Galvanizing protects the outside of the service 
against the action of the soil to a great extent. 

Lead.— Lead has been used for conveying water since ancient 
times. Ancient cisterns were lined with lead, and the Roman 
aqueducts were made water-tight with the same metal. Cases of lead- 
poisoning were noted during the Middle Ages. 

There are many reasons for using lead pipe for services. It is 
pliable and easily worked. Therefore, the settling of water mains, 
sewers, and soil, does not cause it to break, neither is it necessary 
to be so careful about the trenching and laying as when stiff iron 
pipe is used. It is very durable in most cases, and does not fill up 
with rust, neither does it scale off in distinguishable flakes. 

On the other hand, lead pipe is expensive to buy and to work, 
and, as is well known, is soluble in certain waters, especially in the 
soft-ground waters of New England. This solubility is, of course, 
the primary cause of lead-poisoning. This solution is practically 
prevented in certain waters, notably in the hard, clayey waters of the 
West by substances already in solution, such as silica, which retard 
the action of the water, and by substances in solution and suspen- 
sion, such as carbonates and clay, which ultimately cause the forma- 
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tion of protective coatings on the inside of the pipe, practically 
preventing further corrosion or solution. The chief constituent of 
these protective coatings is a basic carbonate of lead, the exact 
formula of which, however, is not known. This basic carbonate 
acts as a matrix in some cases, binding some of the suspended mat- 
ter into a coating. Lead pipe is quite satisfactory where the char- 
acter of the water is such that solution is practically nil. Lead-lined 
iron pipe has most of the advantages and disadvantages of plain 
lead pipe. It costs less, however. 

Tin-lined Lead and Tin-lined Iron Pipe.— Tin is the least soluble 
and, next to iron, the least toxic and the most satisfactory of all the 
metals usually exposed to water in service pipes; but its high cost 
is against its general use. No protective coatings form on tin, and 
the metal is quite rapidly dissolved in certain waters. This solution 
may be aided by galvanic action caused by impurities in the tin 
itself ; but pure tin is quite soluble in water containing free carbon 
dioxide and dissolved oxygen. Although the tin thus dissolved is 
not dangerous to the public health, the lead or iron pipe underneath 
may be laid bare, with the consequent evils resulting previously re- 
ferred to. 

Brass and Copper Pipes— Brass and copper pipes are used for hot 
water pipes and for other house connections. Waters which attack 
lead, iron, and tin, may also attack copper and brass. Cases of cop- 
per-poisoning are rare, however; and the use of this metal where 
convenience and appearance demand it is allowable. 

The characteristics of metal pipes are tabulated below. 

(Figures denote the relative degrees.) 


Solubility. Toxicity. Durability Cost. 


Plain iron I 5 6 I 
Galvanized iron 2 2 5 2 
Lead Vice i 3 I 3 4 
Lead-lined iron 3 I 4 3 
Tin-lined iron 4 4 2 6 
Copper (brass) . 5 3 I 5 


The best pipe to use in any particular case must be determined 
largely by local conditions. No general rule can be laid down. 
Often an investigation is necessary. If upon investigation the ex- 
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pert finds that a water supply dissolves lead service pipes or that 
cases of lead-poisoning occur or are liable to occur, what remedy is 
there? 

Obviously, lead pipe services are out of the question; brass and 
tin lined pipe, at present prices, are generally prohibited by their 
cost ; galvanized pipe is too short-lived to be economical; and plain 
iron cannot be used advantageously on account of corrosion and 
iron rust. * Therefore, the logical thing to do is either to use wooden 
pipes or to protect iron pipes with some durable and non-disinte- 
grating coating. 

Wooden Pipes.— Wooden pipes have been used for centuries, but 
until lately they have not been made to withstand pressures of over 
fifteen to twenty-five pounds. The manufacture of wooden pipes has 
developed with hydraulic mining; and they are now being used ex- 
tensively in the West for water services, one company alone having 
orders for over fifty miles for the season’s delivery. These wooden 
pipes withstand pressure up to two hundred pounds. They are 
durable, and do not impart any odor or taste to the water. They 
are not made smaller than 1.5-inch internal diameter, which size 
costs less, however, than galvanized iron 1 inch in diameter. 

Wooden pipes cannot be so easily jointed and prepared as metal 
pipe. They cannot be used, therefore, in confined places, and are 
undesirable in exposed work on account of their unavoidable clumsi- 
ness. Nevertheless, they have their uses. 

Wrought-iron pipe is a very convenient pipe to work; and, if this 
can be protected by suitable economical coatings, it would be the 
best pipe for all-round use. The outside of wrought-iron pipe can 
be practically protected by asphaltic or japan coatings, but such 
coatings cannot be readily applied to the insides of pipes and coup- 
lings. 

Several lining materials have been used for wrought-iron pipe. 
Among them, enamel, tar, and cement are incommon use. Enamel and 
tar linings disintegrate and scale off, and some of them impart a taste to 
the water. They have not been considered effective and econom- 
ical for these reasons. Pipe lined with natural cements have now 
been in use for some decades, and, as the methods of lining are be- 
coming better understood, are more in favor than ever. 
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Cement-lined pipes were not used for a long time because of the 
difficulty of lining the joints. This difficulty, with the attendant 
rusting at the joints, is now overcome by inserting composition 
thimbles, which protect the couplings and other fittings against the 
corrosive tendencies of the water, if they are skilfully put in. Tin- 
lined iron couplings are being used at Taunton with success. 

The success of cement-lined pipe depends upon the care with 
which the lining is performed. 

Cement-lined pipe is not usually sold by the dealers, but is lined 
by the user. The best lining is effected by giving the pipe one coat 
of cement, allowing it to partially set, and then finishing with a thin 
coating of cement grout. This last coating fills up any pores in the 
first coating which may have been left, and causes the inside of the 
pipe to have a smooth surface. Coatings should be made of light- 
gravity, neat cement. The cement should be sifted before use. 

Cement-lined pipes can be bent but slightly, and are necessarily 
larger externally for a given discharge than iron or lead pipe; but, 
when well lined, they make very satisfactory water services, and 
retain their carrying capacity indefinitely, being free from tubercula- 
tion or other incrustation. Brookline has been using cement-lined 
pipes for over twenty-seven years with uniform success; and Taunton, 
Waltham, and many other municipalities have done likewise. The 
outside of the cement-lined pipes should be covered with an asphalt 
or tar coating, to protect them against the action of the soil. 

In conclusion, we may therefore say : — 

All waters attack metals more or less, the amount of action de- 
pending upon their chemical composition. 

Corrosive waters should not be conveyed in unprotected metal 
(except tin) pipes, especially not in lead pipes. 

The only practical substitute for metal is wood, and even this is. 
inferior to cement-lined pipe because of its clumsiness and large size. 

Cement-lined pipe, if well made, will last a very long time; and, 
now that means of protecting the joints have been perfected, it 
seems to be the best service pipe to use with metal-solvent waters, 
especially where tin-lined iron is too expensive. 
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Dr. BENNETT F. DAVENPORT.— I am very much interested in this 
subject, as I have been for several years chairman of the Water 
Board as well as of the Board of Health of Watertown. We have 
had experience with all the usual kinds of pipe; but we have used 
the cement-lined iron pipe in our newer work, and consider it the 
best there is. I have had unusual personal experience with tin-lined 
lead pipe. Inspection of some of the pipe made by one of our most 
reputable companies disclosed the fact that the interior surface of 
the pipe — the tinned surface — was all crackled, and, after a year’s: 
use, innumerable pits had formed between the crackles, apparently 
erosions through to the lead surface. I examined the water, but 
could find no trace of lead in it. The occasion of these erosions. 
I could not determine. Probably it was galvanic action. In bending 
up and unbending the pipe, the harder tin lining had been cracked 
through probably. I could not determine why there was no lead in 
the water. 

Dr. J. E. SANBORN, Melrose.— We are all familiar with the action 
of carbon dioxide upon lead pipes; that it forms a carbonate of lead 
which, coating the inner surface of the pipe with its insoluble cover- 
ing, has been and may be regarded as a natural protection. But I rise 
to ask if this may be considered a permanent protection. 

Does not this carbonate scale off, exposing a fresh surface of lead 
to poison the water? and may not this scaling process, with its attend- 
ant slow poisoning, continue indefinitely? If so, can we ever feel 
quite safe in trusting lead pipe, no matter how many years in use nor 
how thoroughly carbonated inside? I beg to ask for information. 

R. S. Weston, Boston.— There is some danger from some waters, 
especially those containing but little organic matter to act as a binder 
of the carbonate. I had a case last fall of this kind. The water was 
one which had a minimum action on lead, and the sample was taken 
from a long line of pipe which had not been used for some time. On 
flushing it, a large amount of carbonate of lead was carried out, so 
much that the water was plainly turbid therewith. This dislodge- 
ment of the protective coating is the great objection to the use of 
lead pipe. Suspended lead, when taken into the stomach, acts, of 
course, the same as lead in solution. 

B. F. DavENPoRT.— Galvanized iron is iron coated with zinc,, 
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which commercially nearly always contains some lead. In my experi- 
ence, I have known of an instance where some 200 to 300 feet of gal- 
vanized pipe discharged water into a wooden reservoir, the bottom of 
which became covered with a white sediment. This I found on in- 
vestigation to be composed almost wholly of lead. I am accustomed 
to tell people, who ask my advice about buying galvanized iron pipe, 
that water will surely in time dissolve off the zinc, leaving a pipe in- 
ferior to what they would have had, had they bought plain iron pipe 
in the first place. They have thus the privilege, if they desire, of 
paying an increased price for an inferior iron pipe. 

Proressor L, P. Kinnicutt, Worcester.— Is the so-called rustless 
iron pipe used any? There is or was considerable use of it in Ger- 
many. It is prepared by heating the pipes to redness, and passing 
steam through them, which creates a magnetic oxide. What action 
does water have on such pipes? 

Mr. Weston.— I have known of rustless iron pipes being discussed 
by those interested in such matters, and of efforts being made to get 
at information on the subject. But they are not used in this country, 
at least to any great extent. I have been unable to find any instance 
of their use. This coating, it seems to me, must be attacked sooner 
or later, and must be reduced or oxidized. Their use has been gen- 
erally given up abroad. 

Dr. GaGE, Lowell.— Is the amount of carbonic dioxide in water 
a measure of its liability to attack lead pipe? 

Mr. Weston.— Other things being equal, yes. The oxygen pres- 
ent will attack the lead, regardless of the carbon dioxide. 

F, E. Forses, Brookline.— For twenty-five years I have given much 
study to the problem of service pipe,—to find something which will 
stand the corrosive action of water and yet be a perfectly safe pipe 
to use, from a sanitary point of view, under all conditions. I have 
come to the conclusion that cement-lined wrought-iron pipe, with 
couplings protected with composition ferules, is the best and safest 
kind of service pipe. 

Some waters do not attack lead pipes as badly as others ; but we do 
not know when changes, or what changes, may come to any water 
supply. Hence we want a pipe which will be safe under all condi- 
tions which may arise. 
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Experience has convinced me that iron pipe can be lined with 
cement in such a way that the pipe will not rust up, and the water 
drawn in the houses through it will be of the same quality as that in 
the mains outside. Such pipe is absolutely safe, cheap, and will last 
from thirty to fifty years under ordinary conditions. 

Mr. HiL_.— How can private individuals wanting only a few feet 
of service pipe get cement-lined iron pipe? It is not on the market. 

Mr. R. S. Weston.—I would correspond with Mr. Forbes and 
other water-works superintendents who have had experience with this 
kind of pipe. They may be able to furnish you with, or tell you 
where you can get, some. It is not on the general market. If you 
cannot get cement-lined pipe, I think tin-lined is the next best thing, 
though wood pipe can be used in some cases. Wood pipe is very use- 
ful to convey spring waters for long distances, and has been used on a 
number of country estates for this purpose. 7 

F, A. WILLARD, Lancaster.— We get cement-lined iron pipe by 
buying it of the town. Clinton furnishes us with water, and puts in 
the pipe. We can buy it of that town at cost. 

Mr. Forses.— We furnish cement-lined iron pipe in small quan- 
tities to any one in Brookline and vicinity for their own grounds. 


THE CESSPOOL. 
BY LEMUEL P. KINNICUTT, OF WORCESTER POLYTECHNIC INSTITUTE. 


Mr. President and Gentlemen,— About ten years ago I had the 
pleasure of listening to an address given before this society, in which 
nearly all the ills which humanity is liable to were traced back to 
the cesspool. The address represented the general opinion held at 
that time; yet to-day the latest work on sewage disposal shows us 
that our forefathers, in using the cesspool, were using, unawares, a 
most efficient method for the disposal of solid putrefying substances. 
These rapid changes of opinion in sanitary science regarding every- 
day matters are most confusing; for what we hold as true to-day, we 
are told to-morrow is all false. We all of us remember the numbers 
of meetings when plumbers’ laws and regulations have been discussed, 
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and the dire effects that must follow the breathing of sewer gas; yet 
men like Abbott, of Pennsylvania, and our own Vice-President now 
tell us that no distinct disease can be traced to sewer gas. 

The Massachusetts State Board of Health in 1887 investigated the 
subject of ice; and the belief was that in large cities like New York, 
or in any place where ice was taken from an unknown source, ice- 
water should be prohibited, as there was great danger of contracting 
typhoid fever in this way. 

So with the cesspool. As I have said, ten years ago we regarded it 
as a most unholy and obnoxious survival of the unsanitary life of 
our forefathers. Now we are taught, not only that it was not, after 
all, a very bad method for the disposal of household refuse, but are 
shown the advisability of using it on a large scale for the partial 
purification of the sewage of cities. 

What has caused this change of opinion regarding the cesspool? 
It is due Chiefly to the careful consideration of a fact well known to 
us all; ae., that, although a large amount of solid animal and vege- 
table matter was being run, day by day, into the old-fashioned cess- 
pool, the cesspool did not fill up, and at the end of the year the 
amount of solid matter at the bottom was very small in comparison 
to the amount that had been added during the year. Do not most 
of us remember the cesspool of our boyhood days that was not 
cleaned out oftener than once in three or four years? Yet how few 
of us ever asked the reason why it was not necessary to do so every 
three or four months. 

Why this was not necessary and how the cesspool has been adapted 
to the disposing of sewage on a large scale, I take as the subject of 
my fifteen-minute talk. 

To answer the first part of this question, it is necessary to speak 
briefly regarding bacteria and the work they do in decomposing dead 
animal and vegetable matter. 

Bacteria are a low form of vegetable organism, which multiply by 
a process of transverse division. Though commonly considered as 
dangerous enemies, they are, in fact, our greatest friends; for it is 
only a comparatively few species, those that exist on living matter, 
that cause disease. The great majority obtain their nutritive material 
from dead animal and vegetable matter, and resolve these substances 
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into simpler compounds, as carbon dioxide, water, ammonia, nitrates, 
which are the food supply of higher vegetable life. Were it not for 
the presence of these bacteria, disposing, as they do, of effete organic 
matter and changing it into plant food, human life on this earth 
would, seemingly, be impossible. These are the bacteria that are 
present by the hundreds in a cubic foot of air, and in a cubic centi- 
metre of so-called pure water, and by the millions in a cubic centi- 
metre of polluted water, or of sewage. 

Bacteriology as a science may be said to date from Pasteur’s ex- 
periments on the causation of the putrefaction of beer and the sour- 
ing of wine, in the middle of the present century; and it is only at a 
very recent date that there was any reliable knowledge as to the 
action of bacteria in the purification of sewage. 

Fresh sewage contains, in immense numbers, the class of bacteria 
which live on dead organic matter, and which cause its decomposi- 
tion. These bacteria can be roughly divided into two great groups, 
each containing numerous species. These groups are called the 
anaérobic and the aérobic groups. The anaérobic group embraces 
all those species that live, grow, and multiply out of contact with air 
and light; the aérobic, those species that live, grow, and multiply best 
in air and light. Each group plays its own special part in the de- 
struction of effete matter and the organic substances contained in 
household waste. The anaérobic bacteria act first. They disintegrate 
the solid animal and vegetable matters, liquefy them, and bring them 
into solution. The aérobic bacteria act upon these disintegrated and 
liquefied compounds, and by a process of oxidation change them into 
harmless gases. 

For the destruction of dead organic matter, both groups of bacteria 
are necessary,— the anaérobic to disintegrate and liquefy the complex 
organic substances, the aérobic to change those simplified and lique- 
fied compounds into harmless products. 

Taking the above as a brief outline of what takes place in the 
decomposition of excreted and effete matter, we are in a position to 
consider the changes that take place in the cesspool. 

Into the cesspool enter all the waste products of human life, and 
with these waste products millions of bacteria, both anaérobic and 
aérobic. But, the contents of the cesspool being practically shut off 








84 MASSACHUSETTS BOARDS OF HEALTH 


from air and light, it is a most suitable environment for the develop- 
ment of the anaérobic bacteria. These bacteria immediately begin to 
act upon the solid compounds in the excreted and other household 
waste. The complex nitrogenous substances are broken up and 
liquefied, also compounds like cellulose in its various forms, as paper, 
starch, woody fibre, are disintegrated ; and, finally, if the action con- 
tinues a sufficient time, all that remains in a solid state is practically 
what we can call the ash, or the mineral matter of the animal and 
vegetable substances that entered the cesspool. The action that takes 
place in the cesspool might be compared to the process of combus- 
tion. If the substances that entered the cesspool had been burnt in 
a furnace, we should have left behind only the ash, all else being 
given off in the form of various gases. In the cesspool the bacteria 
have taken the place of heat. All the solid matter that remains is 
the ash. All else, however, has not been changed into gas, but, to a 
great extent, into substances soluble in water. 

Liquid that passes from the cesspool as it leaches through the soil, 
or as carried away by a drain and allowed to run on land, comes in 
contact with air; and the conditions become favorable for the develop- 
ment of the aérobic bacteria, and the final process of purification 
begins. The liquefied compounds are most easily acted upon by 
the bacteria, and the compounds changed, as I have said, into harm- 
less gases and mineral substances. 

It thus appears that our forefathers, without any knowledge of 
bacteriology, devised one of the most efficient methods for the purifica- 
tion of household waste, and one which I will show in a moment has, 
during the past two years, been utilized for the purification of sewage 
in large cities, and has great promise of being most successful. 

The question as to the dangers attached to a cesspool I do not at 
this time care to consider at any length; but it seems to me that the 
danger arising from the use of cesspools has been overestimated. 
Certainly, in the decomposition of the solid complex compounds by 
the anaérobic bacteria, a large amount of gas is given off. This gas, 
however, is composed chiefly, as I will show later, of carbon dioxide, 
marsh gas, hydrogen, and nitrogen, and resembles concentrated sewer 
gas, but does not contain, as far as we know, any amount of sulphite 
of hydrogen or other poisonous gas. 
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If the liquid in the cesspool is on different levels at different times, 
so that the sides at times become dry, there may be danger of some 
pathogenic germs being in the gas that escapes from the cesspool ; 
but the above condition cannot exist if the inlet pipe enters the cess- 
pool at a lower level than the exit drain. 

If the liquid in the cesspool percolates through the sides of the 
cesspool and the soil is hard clay, it may, while still containing a 
large amount of soluble polluting matter, enter a water supply, as a 
well or a stream; but, if the cesspool is in sandy soil, there is very 
slight, if any, danger, as late experiments have shown that organic 
matter in the condition that it is in on leaving the cesspool is changed 
with the greatest rapidity into absolutely harmless compounds. If 
the liquid is carried by a pipe from the cesspool and discharged over 
land not near a well or stream, it seems that there could be no 
danger. As to the escape of any dangerous gas from the soil near 
a cesspool, I do not see how it is possible. 

Having thus tried to answer the question why cesspools do not 
quickly fill up with solid matter, and also to describe what changes 
take place in the cesspool, I wish, in the few minutes at my disposal, 
to describe how this method has been made use of by sanitary engi- 
neers for treating sewage on a large scale. 

Mr. Scott-Moncrieff, the well-known sanitary engineer of Ashland, 
England, was, I believe, the first to recognize that the bacterial puri- 
fication of sewage took place in two stages, and that the first stage 
should serve as a prelude to further treatment. He erected in 1891 
at Ashland, a tank, or cesspool, for the express purpose of liquefying 
the solids in sewage, in which the sewage was forced upward over 
a bed of stones. (The diagram on p. 86 represents his liquefying tank.) 

The credit, however, of showing that a modified cesspool could be 
advantageously used for the treatment of sewage of cities and towns 
belongs to Mr. Cameron, of Exeter, England. The process was 
named by him the septic treatment, and it is by this name that it is 
now known. 

He built at Exeter, England, an underground tank of cement con- 
crete, sixty-five feet long, sixteen feet wide, and of an average depth 
of seven feet, having a cubical capacity of 53,000 gallons. The tank 
was covered with a concrete arch; and a portion of the tank near the 
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inlet was made about three feet deeper than the rest, and partially 
cut off by a low wall, forming a couple of pockets, or grit chambers, to 
retain sand, grit, and road washings. The inlet was carried down to 
a depth of five feet below the surface, so that air could not make its 
way down with the sewage, and also so that gases could not escape 
from the tank back into the sewer. The effluent outlet was also be- 
low the level of the liquid; and, to avoid any current that would be 
liable to carry with it any of the floating matter from the surface, a 
cast-iron pipe was carried across the whole width of the tank fifteen 
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inches below the surface, and on the lower side of this pipe there was 
a continuous opening about one-half inch wide. An iron pipe about 
one and one-half inches in diameter extended out of the top of the 
tank to allow the escape of gases which were formed, and the sewage 
in the tank could be inspected by opening a manhole at one end or 
descending into a manhole constructed in the centre and having glass 
windows. 


At the plant at Exeter there are also five beds (Plate 2 B), thirty- 
six feet long, twenty feet wide, and four feet deep, made water-tight 
and filled with crushed clinker or coke breeze. Such beds are admi- 
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rably adapted for the cultivation of aérobic bacteria; and the liquid as 
it comes from the tank, having undergone the first stage in the process 
of purification, is now in just the right condition to be acted upon by 
the aérobic bacteria. 

In August, 1896, the main sewer of St. Leonard’s, a suburb of 
Exeter with a population of 1,500 and an average daily flow of sewage 
of 57,000 gallons, was connected with the tank; and the above volume 
of sewage has been continuously passed through the tank since that 
time. The effluent from the tank falls over a wall about one foot 
high, which effects slight aération, and then by means of the alternat- 
ing gearing is caused to pass automatically on one or the other of the 
beds. 

Visiting the plant, the effluent from the tank first strikes the atten- 
tion. It is a brownish-colored fluid, free from palpable suspended 
matter, but does contain solid matter in a state of very fine sub- 
division, almost like river silt. It has an odor, but at the four different 
places where I examined it the odor is not more offensive than that 
given off from the first or second basin used in the chemical precipi- 
tation process. 

The liquid in the tank is covered with a thick, floating mass, dark 
brownish-yellow in color, through which bubbles of gas are contin- 
ually breaking. This floating mass is said to have formed during the 
first six or eight weeks the tank was in operation, and not to have 
increased much in thickness since that time. It appears to be com- 
posed of organic matter, but, in fact, I believe it is principally a mass 
of micro-organisms; and itis not till this floating mass has been formed 
that active septic action takes place. At the bottom of the tank 
there was last summer a deposit two or three feet in thickness, the 
accumulation of three years, as the tank has never been cleaned out. 
This deposit looks like sewage sludge, though it contains much less 
organic matter. From the iron pipe at the top of the tank issues 
a volume of gas, which, when ignited, burns with a colorless flame 
about one foot in height. The unignited gas has no very marked 
odor, and does not contain appreciable amounts of sulphide of hy- 
drogen. 

What are the changes that take place in this tank? They are 
exactly those that take place in the cesspool. The most marked 
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change is the disappearance of solid matter, and it has been demon- 
strated that from one-half to two-thirds of the total solid matter has 
decomposed and liquefied. 

In this decomposition a large amount of solid matter is changed 
into gaseous compounds, as ammonia, carbon dioxide, marsh gas, 
hydrogen, and nitrogen. Of these, ammonia and part of the carbon 
dioxide remain in solution ; while the others, being insoluble in water, 
escape from the tank. 

That a large volume of gas is given off from the septic tank is 
seen not only at Exeter, but everywhere the septic tank is in use. 
The gas at Exeter burns with a flame over one foot in height. The 
only determination as to the amount of gas that is given off is, so far 
as I can learn, one that was made by H. W. Clark, chemist for the 
Massachusetts State Board of Health, working with a very small ex- 
perimental tank. His results indicate that from .5 to .6 of a cubic 
foot of gas are formed from 100 gallons of sewage. 

Analyses of the gas have, however, been frequently made; and, 
though of course it must vary greatly from time to time, the follow- 
ing analyses made by Dr. S. Rideal give an idea of its composition: 


COBOOR MONIES 4. 6 0 ew .3 per cent. 
OO Se ee a me 
SEER ono s.tos. S, oir nt ws Ge 
PERE se iw: KW. Ls, Aes, Wa en > Ue 


Who first saw that a similar action to that which takes place in a 
closed tank must also take place in a large open tank is not known. 
Undoubtedly, the same thought occurred to many persons at about the 
same time; for of course the conditions in both must be practically 
the same. 

No free oxygen can be present in an open tank when full of 
sewage; and, the sewage containing, as it does, a large amount of sus- 
pended matter, very little light can penetrate down from the surface. 
Whoever may have first used an open tank for septic action, I found 
them last summer being used experimentally at Accrington, Hudders- 
field, Leeds, and Manchester. In all these places an old tank, which 
had formerly been used for chemical precipitation, had been turned 
into a septic tank, all the change necessary being to place the outlet 
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so that the effluent opening should be three to four inches below the 
surface of the liquid, although, of course, in the building of such a 
tank, it would be better to have the inlet also beneath the surface. 
In all these places the general appearance of the liquid in the tank 
was the same, very dark and opaque, the surface coated over with a 
thick layer of solid matter, and the activity of the action in the tank 
shown by the thousands of bubbles of gas escaping through this 
layer of solid matter. The effluent was of a dark brown color, con- 
taining suspended matter in a very fine state of subdivision; but neither 
the odor given off from the tank or from the effluent was so offensive as 
to prevent its use by towns or cities. That the action which takes 
place in the open septic tank is very similar to that which takes place 
in the closed tank is shown by a series of experiments made by Mr. 
Fowler at Manchester. He made daily analyses for one month of 
the effluent from an open tank and of the effluent from a closed tank, 
both being supplied with the same sewage. The following table 
gives the average of these daily analyses. The results, as seen, are 
almost identical : — 


Parts in 100,000. Open tank. Closed tank. 
Po er 3-10 
Albuminoid ammonia. . .... . -50 51 
Oxygenconsumed. . .... . . 8.46 8.43 
Cee Gs hss we Om ee 3 16.10 


The real practical value of the septic tank, or we might say the 
cesspool, is that it destroys suspended matter without forming any 
great amount of sludge, or precipitate, thus having a great advantage 
over any chemical precipitation process; that it seems to bring 
cellulose into at least partial solution, thus preventing the coating 
over of bacteria beds, either those of intermittent filtration or con- 
tact with a layer more or less impervious to water; that it breaks 
up the more complex organic compounds, forming substances that 
are more easily acted upon by the nitrifying bacteria than the com- 
pounds in raw sewage. There is also another advantage in the use 
of the septic tank that it seems to me may be of great importance. 
In all bacterial treatment of sewage the changes that we have fol- 
lowed in the septic tank take place; but in the systems of intermittent 
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filtration beds and contact beds, the second phase of purification, 

nitrification, is also being carried on at the same time. If in either 
of these systems too little air is supplied, the aérobic or nitrifying 
bacteria cease to work, their place being taken by the anaérobic 
bacteria, which are unable of themselves to finish the process; and, 
whenever the anaérobic bacteria have obtained the upper hand, as is 
the case when a bacteria bed is overworked, the bed becomes foul, 
and the product obtained is similar to a septic tank effluent. By 
using a septic tank, allowing the effluent to come in contact with air 
and then passing it onto a bacteria bed, the two phases of purification 
are kept separate ; and better work is naturally to be expected. 

I stated at the beginning of this paper that what we hold as true 
to-day we are told to-morrow is all false; and so, in a year or two 
from now, I may come before you, and say that the changes that take 
place in the cesspool are not due to bacteria, but are due to chemical 
action. And I say this now because there are certain facts that point 
in this direction. There is a class of chemical substances known as 
enzymes, or unorganized chemical ferments, which are the products 
of vegetable and animal life, and which in minimum amounts, without 
being themselves used up, are able to break up and decompose large 
amounts of complicated and insoluble compounds. Thus the enzyme 
known as diastase decomposes starch; lifase, many fats; cytase de- 
composes and dissolves cellulose. These enzymes seem to decom- 
pose the complex organic substances by what, chemically speaking, 
is called hydrolysis,— the breaking up of a compound by the addition 
of water. In this way, substances like albumen may be broken up, 
with the formation of nitrogen, ammonia, hydrogen, marsh gas, 
and carbon dioxide; substances like cellulose, into hydrogen, marsh 
gas, and carbon dioxide. Many of the enzymes being the products of 
anaérobic bacteria, they would naturally occur in the septic tank; and 
a large amount of the decomposition may thus be chemical rather than 
bacterial. 


Whatever is the cause of the changes that take place in the cess- 
pool, or septic tank, the changes are those that I have described; and 
I only hope that I have been able to point out to you that the most 
modern method of treating sewage is, in fact, the method of our 
forefathers. 
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DISCUSSION gt 

ROBERT SPURR WEsTON.— This isa very interesting and important 
subject. It is particularly interesting to note the enormous strides 
which the subject of sewage disposal has made in a decade, especially 
with reference to the amount of sewage which can be disposed of on 
a given area of bed. 

In the eighties we were talking of vast farms as necessary for the 
disposal of this matter. In the nineties we have been talking of re- 
duced areas or bacterial beds. Since 1896 we have been still further 
reducing the area, as Professor Kinnicutt has told you, by first put- 
ting the sewage through a cesspool, thereby disposing of a large part 
of the suspended solids of the sewage. Now we are learning how 
we can still further reduce the areas by using very coarse, porous 
material, which will more effectually expose the sewage in thin layers 
to the action of the air and bacteria. 

Dr. Gacr.— Is there any danger of the pathogenic bacteria which 
may be in the sewage getting out in the final effluent? 

Dr. Kinnicutt.— That depends on the rate of filtration, also the 
degree of purification. No definite experiments have been made on 
this subject. 

Dr. GacE.— The presentation of the ice question is new tome. I 
had always supposed the danger of ice from polluted sources was 
much greater than has been represented. LEarly in the spring I had 
a case of typhoid fever breaking out soon after the family had taken 
a new supply of ice cut from a known polluted source. It had been 
put in a silver ice-pitcher, from which the person drank freely. I 
corresponded with Dr. Abbott, and he thought there was some danger 
from such a source, Professor Sedgwick also testified in court that 
there was some danger from a polluted source. 

Dr. Kinnicutt.— The vitality of typhoid fever germs is greatly 
reduced by freezing. I did not mean to say that there is zo danger 
from ice from polluted ponds. 

Dr. Apspott.— Personally, I do not claim to know about the danger 
from ice. I only take the opinions of those who I think do know. 
For myself, I do not care to take ice from a source thatis polluted. I 
have recently made a change, in order to get my ice supply from a 
source that was less suspicious. On the question of cesspools I do 
not claim to be an expert, but I give you a bit of my experience. I 
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built a new cesspool fifteen years ago, and it has not been cleaned 
out yet. Itis builtof stone, not water-tight; and the overflow runs off 
through a loose pipe into the garden. My neighbors don’t even 
know that it .exists. As it is no nuisance, I don’t propose having it 
made one by having it cleaned out. Whenever the system of sewers 
is introduced in the town where I live, I shall be glad to take advan- 
tage of the system, since that is the better method of disposal. 

Dr. DurciIn.— It is of importance that the cesspool matter be so 
dealt with as not to make mischief,— that it shall be handled so that 
neighbors shall not complain of its being a nuisance. The common 
cesspool overflows, and perhaps runs over on to the neighbor’s prem- 
ises. As usually managed, it stinks badly, and complaint is made. 

Now how shall we tell people to build cesspools so that this shall 
not happen? If the material is filtered through the proper medium, 
the effluent may flow into a brook or over the surface, and cause no 
nuisance ; but the trouble in many cases is the want of proper loca- 
tion for the cesspool, with the proper amount of sand or gravelly soil 
for the necessary filtration. 

People come to our office, and say their conditions are such that 
they must drain their cesspools into the brook or garden. If they 
locate their cesspools so that there are six or seven feet of sand 
through which this water may filter, it will not come to the surface to 
make a nuisance. I am not surprised at Dr. Abbott’s case, owing to 
the fact that the sands of Wakefield furnish sufficient filtration ; but 
we do not all live where there is a sufficient amount of sand for such a 
purpose. This is one of the most interesting subjects we have had 
before our Association for years. 

James KIMBALL, Springfield.— Our experience in Springfield cor- 
responds very largely with Dr. Durgin’s, although our soil is of sandy 
formation. The cesspools fill up quickly, and we are troubled by 
their overflowing. These places are mostly on new streets where 
there are no sewers, but where there is city water, which at certain 
seasons of the year contains a large amount of vegetable matter that 
evidently assists in the formation of a sediment, preventing the sand 
from absorbing the drainage. Consequently, it must come to the sur- 
face. As soon as this occurs, complaints come from tenants and 
neighbors. 
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Dr. Kinnicutt.—A cesspool on a hard clay soil is a hard question 
to deal with. Still, it can be done. It is only a question of dollars 
and cents. Scott-Montcrieff tank, as this diagram shows, is only a 
modified cesspool, the liquid contents being allowed to pass succes- 
sively through nine trays filled with sand. Analysis of the liquid 
after passing through the last tray shows it to be in such a state 
that it cannot possibly cause any trouble. For large country places 
a system of bacterial beds can easily be constructed. In England I 
have seen such places, where the effluent from the bacterial beds en- 
tered an artificially constructed pond, which was filled with fish and 
surrounded with flowers and shrubs, forming a picturesque bit of 
scenery. 

James C. Correy, Worcester.— Do you recommend individual 
cesspools in ordinary city lots? 

PRroFEssoR KinNicuTTr.— Certainly not. In a city with a sewerage 
system, householders on streets provided with sewers should be 
obliged to enter them. Cesspools are only for houses which cannot 
discharge the household waste into a sewer. 

Mr. CorFrEy.—As a practical health officer, I have some knowledge 
of cesspools. We all know that they are constant sources of trouble. 
In my city (Worcester), houses are being built very rapidly in new 
localities, often in advance of sewers. Sometimes a cesspool will run 
over in a month; and the neighbors will come into the office in a state 
of great excitement, demanding the abatement of the nuisance at 
once. I was in hopes, while listening to the first part of the profes- 
sor’s paper, that I could say to such people: Don’t get excited. Have 
patience. In a few days the aérobic bacteria will get in their work, 
and there will be no more trouble. But, before the paper was finished, 
I saw that the system is to be used by communities rather than by 
individuals. Even in sandy and gravelly soils the cesspools do fill 
and run over very frequently, although they last much longer, to be 
sure, than in clay soils. It is my experience that trouble is likely to 
occur in any soil after a few years. After cleaning out these cesspools, 
I have advised driving an iron bar down through the clogged soil, in 
order to get contact with clean soil. After all, in my opinion, these 
are makeshifts, to be used only until a sewer can be obtained. 

Dr. B. F. DaveNporT.— When you have a sewerage system, what 
do you do with the cesspools ? 
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Mr. Corrry.— Clean them out, and fill them up. 

Dr. Watcott.—I would say, in behalf of the State Board of 
Health, that on a legislative order we investigated the ice supply of 
Massachusetts, examining many samples from contaminated sources. 
Reports of this investigation and our recommendations appear in one 
of our annual reports. The result of the investigation was that we 
recommended that ice from infected ponds should never be used. 
Investigation in the laboratory has confirmed this, and I see no 
reason to change my opinion. Let ice from infected ponds alone. 

WALTER C. Kure, M.D., Milton.— While this little matter of a com- 
plaint book is of no interest to city boards of health, it may prove help- 
ful in towns where there are not a large number of complaints, and 
where the complaints are sent to the secretary of the board of health 
and are investigated by the agent, as it obviates the necessity of the 
secretary writing letters to the agent in regard to complaints, compels 
the agent to put the results of his investigations in writing, encour- 
ages promptness on the part of both secretary and agent, and fur- 
nishes a convenient method of filing. 

We have a numbered stub on which are spaces for recording the 
date on which each complaint is made, the name of the person mak- 
ing it, the nature of the complaint, location of property, name of 
owner and occupant, the date when the receipt of the complaint was 
aknowledged, when it was sent to the agent, when the coupon was 
received from him and when acted upon by the board, and, finally, a 
space for recording the result. On the numbered coupon we inform 
the agent of the nature of the complaint, the location of the property, 
the names of owner and occupant, and request him to investigate the 
matter at once, and to write his report on the back of the coupon, and 
return it to the secretary. 

We have had trouble in Milton in getting people to make written 
complaints. They would call attention to nuisances verbally on the 
street or telephone about them. This gave rise to more or less mis- 
understanding ; and, consequently, we have prepared blanks which are 
issued in blocks of twenty. One of these blocks is carried by each 
member, and the agent of the board of health, and the chief of police, 
so that the essential facts in regard to any nuisance, and the name of 
the party responsible for making the complaint, can be readily secured. 
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The Colorless and Odorless 
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Glycerinated Vaccine Virus. 


Pure and Reliable Animal Vaccine Lymph, Fresh Daily, 
SEND FOR ILLUSTRATED PAMPHLET. 


10 Ivory Points, double charged, $1.00. 

| 10 Capillary Tubes Glycerinated Vaccine, $1.00. 

| Orders by [ail or Telegraph Promptly Dispatched. 
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| NEW ENGLAND VACCINE CO, Chelsea Staton, Boston, Mass, 


. Wm. C. Cutler, M.D. Chas. N. Cutler, M.D. 
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BILLINGS, CLAPP COPIPANY, 


404 ATLANTIC AVENUE, BOSTON. 


We manufacture and deal in all the leading Disinfectants and Preservatives. 


FORMALDEHYDE, CARBOLIC ACID, 


Peroxide of Hydrogen, Borax, Boracic Acid, etc. 
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Surgeons’ Sterilized Supplies. 


Sterile Suture Materials. Splints and Splint Materials. 

Sterile Gauze Dressings. Patients’ Outfit for confinement, consisting 

Moist Medicated Gauzes, in glass contain- of large pad for the bed, Sterile Napkins, 
ers. sinder, Pins, etc. 

Plaster Paris Bandages, in air-tight cans. Special orders for confinement cases pre- 

Flannel Bandages. pared and sterilized 

Gauze Bandages A complete outfit furnished for surgical 

Cotton Bandages operations in private residences. 


All Goods delivered Free in City Limits. 


PEAKE @ Buzzeu. Le H. BUZZELL & VAIL, | 


























126 CANAL ST., BOSTON, MASS. 
Telephone, No. 1841-3 Haymarket. 
.,  H.P. HOOD & SONS, 
Milk catia MILK CONTRACTORS. 
; For more than half a century we have sup- 
SSS plied the Boston trade with pure milk and its 
4 products. Our success and increased business 
4 speak for the quality. 
4 q BACTERIOLOGICAL CONTROL OF DAIRIES. 
S CREAMERY, - ~ DERRY, N.H. 
——— : BOSTON DEPOT, 
— 394 Rutherford Avenue, CHARLESTOWN. 
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CITY OF BOSTON 
Registry Department. 
ROOM 5, OLD COURT HOUSE. 


TO PHYSICIANS AND MIDWIVES. 


Physicians and Midwives can ob- 
tain blanks for returns of Births on 
application at this office, or they will 
be mailed on request. 

Extract from Chapter 
444 of the Acts of 1897. 

An Act Relative to the Registry and 
Return of Births, Marriages, and 
Deaths. 

SECTION 3. “ Physicians and midwives 
shall on or before the fifth day of each 
month report to the Clerk of each city or 
town a correct list of all children born 
therein during the month next preceding, 
at whose birth they were present. The fee 
of the physician or midwife shall be twen- 
ty-five cents for each birth so reported.” 

All births in Boston to be reported to 
this office. 

E. W. McGLENEN, 


February 1, 1901. City Registrar. 


Insist upon having your drinking- 
water delivered to you through 


TIN LINED IRON PIPE. 


In making this pipe we use a block tin 
of sufficient weight and thickness, placed 
inside of an iron pipe capable of standing 
any amount of pressure. The tin pipe is 
turned over the end of the iron, and all fit- 
tings lined so as to give, when coupled, a 
continuous tin pipe capable of being bent 
and coupled with all the ease and security 
of any iron pipe, and without the possi- 
bility of the iron becoming exposed to the 
action of the water. THE MOST PRACTICAL 
AND ECONOMICAL SANITARY WATER PIPE 
MADE. Costs about the same as lead pipe, 
one-third as much as block tin, and two- 
thirds as much as tin lined lead. 


For more particular information, prices, 
etc., inquire of 


LEAD LINED IRON PIPE COMPANY, 
WAKEFIELD, MASS. 


Manufacturers of Lead and Tin 
Lined Iron Pipe. 


ARTHUR L. HERSUM 


27 Province Street, Boston 


Telephone 1450 


Sanitary Plumber 








Drainage and Ventilation 


A SPECIALTY 


All orders promptly attended to 





BRANCH OFFICE 


KENDAL GREEN, WESTON, MASS. 








D. WHITING & SONS, 


Dealers in Wholesale and Retail. 


MILK AND BUTTER. 


PASTEURIZED MILK 
AND CREAM row noice. 


472 RUTHERFORD AVENUE, 
BOSTON, MASS. 


BOSTON DAIRY Co. 


MILK) CONTRACTORS 


FINE BUTTER AND CHEESE 


111 Austin STREET 
CHARLESTOWN, MASS. 
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The FUTURE OF THE 
AMERICAN NEGRO 


By 
BOOKER T. WASHINGTON 


PRINCIPAL OF TUSKEGEE NORMAL AND INDUSTRIAL INSTITUTE 





Photogravure 
Frontispiece 


























Cloth, decorative 
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N this book Mr. Washington takes up briefly the history ot the 
‘ Negro race in America, its present condition, and its outlook for the 
future. The whole subject is presented with such sympathy, such 
breadth of vision, such fairness and candor, and yet with so much force- 
fulness, as will increase the already great reputation of the author. The 
first chapters deal with the proper and most practical education of the 
Negro, illustrated by a detailed exposition of the principles on which edu- 
cation at Tuskegee, and similar institutions, is based. The chapters which 
follow deal with the .Negro in politics; lynching; the weakness and 
strength of the Negro; and the Negro’s place in American civilization, 
Not the least admirable quality of the book is its essential hopefulness. It 
is distinctly a volume which no one interested in the solution of this great 
_and most vital American problem can afford to leave unread. 


‘« Every one who reads the publication . . . will be impressed with the brains which underlie 
the sober judgment of the writer.” — Atlanta Constitution. 

*¢ A work that should command the attention of every person interested in the future con- 
ditions of the United States.”— Philadelphia Inquirer. 

‘* He is doing for the race more than all its bishops.” — Florida Times-Union, 

‘¢ Candid, dispassionate, and practical.’’— Living Age. 

‘ Nothing hitherto published is equal to it, and it will be a long time, we think, before 
any book on this subject will displace it.”"— New York Commercial Advertiser. 


For SALE by all booksellers or sent postpaid, on receipt of price, by the publishers. 


SMALL, MAYNARD & COMPANY 
PIERCE BUILDING BOSTON, U.S.A. 











The Sanitary... 
Formaldehyde Regenerator 


with its recent improvements is the 

ist reliable. Utilizes the commercial solu 
tion exclusively. Adopted by the Health 
Department of New York City, the Health 
Ofhicer of the Port of New York, Pennsyl 
vania State Quarantine Board, Florida State 
Board of Health, and the Health Authorities 
of Boston, Baltimore, Washington, Milwau- 
kee, New Haven, Albany, Rochester, Newark, 
Montreal, and all leading cities. 
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-ormaldehyde and Steam Disinfecting Chambers 
Household Garbage Carbonizers. 


Brochure on disinfection and details of work done 
with this apparatus supplied upon request by 


THE SANITARY CONSTRUCTION CO., 


56 and 58 Pine Street, New York. 





Our productions are also for sale by 


MELVIN & BADGER, 
43 Temple Place, Boston, Mass. 





The Morse-Boulger Garbage Destructor. 
An improved furnace for the disposal of every class of organic waste: 
Garbage, Night-soil, Sewage Sludge, Stable Refuse, Factory Waste, and 
Bodies of Animals. 
Specially built for any location and for the particular kind of matter to 
be destroyed. Durable, economical, sanitary, and utilizing the heat for 
steam power. 


The Morse-Boulger Refuse Destructor. 
Specially designed, with accompanying machinery, for the utilization of 
city refuse and the production of steam power for any purpose required. 


The Hospital Destructor. 


For use in Public Institutions, Medical Schools, Hospitals, Hotels, 
Department Stores, Factories, and Dwellings, destroying every kind of 
dangerous and worthless matter on the premises with rapidity and freedom 
from nuisance. 


Steam Sterilization Machinery. 

The latest and most approved type. Moderate in cost and effective in 
operation, including the best apparatus for production and use of Formal- 
dehyde Gas. 

Examination and surveys made; plans and estimates, with rights for 
patented inventions, furnished. Contracts or superintendence undertaken 
for all Sanitary Engineering Work in connection with Waste Disposal and 
Steam Sterilization. Address W. F. MORSE, 287 Fourth Avenue, New 

York City. 

















WOMEN AND ECONOMICS. 


eA Study of the Economic ‘Relation between “Men and Women 
as a Factor in Social Evolution. 


BY CHARLOTTE PERKINS STETSON. 


A Few of the Very Many Divisions of the Subject Proem, preface, eco 
nomic environment, the dependence of women, women’s labor not their own, no 
inherent disability of sex, marriage not a partnership, house service as a livelihood, 
women as mothers, modification to maternity, motherhood and economic produc 
tion, the usefulness of sex, differentiation of sex, sex and humanity, altering the 
balance of forces, excessive modification, the eternal feminine, unreasoning devo 
tion, women as persons, race-attributes and sex-attributes, the normal child, food 
and defence, personal profit and sex relations, reducing the area of environment, 

the increasing difficulty of marriage, 
the influence of heredity, the young man and the young woman, women and hu- 
man growth, the effect of custom, personalizing and generalizing, the sex relation 
personal, innocence and ignorance, the delicacy of woman's position, marriage and 
independence, a sin against nature, wealth a social product, a counter-force, sup- 
porting one’s family, virtue and vice, choosing the winner, getting things and do- 
ing things, marriage without purchase, the results of repression, the harm that 
women do, common interest and common consciousness,the development of love, 
the maternalizing of man, union of male and female qualities, Israel and Egypt, 
the evolution of male equality, 
the meaning of the sacrifice, the menace of present c »nditions, the hope for the fut- 
ure, the martyr and the pioneer, the dropping of the bars, the meaning of the new 
woman, the women workers, functions and femininity, women and social inter- 
ests, women and the church, maternity and economic advantage, the specialized 
sex, the center of reverence, the measure of right motherhood, motherhood and ra- 
cial advance, “the gates of death,’ “the maternal sacrifice,” the untrained sex, 
marriage and the family distinct, society vs. the home, cooking as a profession, 
socializing the household industries, 
women and the food supply, the heart and the stomach, the need of expert service, 
the stomach as a family tie, practising on the family, aggregate privacy, home life 
in town and country, the tyranny of bric-a-brac, the servant-wife, world-servants 
and house-servants, discomfort and uneasiness, the growth of loyalty, a baby’s im- 
pressions, the loosening of tradition, planning for character,a wider maternity, a 
broader relationship, marriage without housekeeping, knowing one’s children,the 
Strain on personality, the isolation of women, a race of psychic hybrids. 
Cloth, 12mo, 340 pages. Price, $1.50. 


Al all bookstores, or will be sent, postpaid, on receipt of price, by the publishers, 
SMALL, MAYNARD & COMPANY, 
PIERCE BUILDING, COPLEY SQUARE, BOSTON. 
















Health Department, Citp of Weston. 


Z berebp certifp that the “Odorless Excavating Apparatus,” known as such 
and manufactured by The Odorless Excavating Company, was introduced by said 
company in this city in 1874, on the approval of the Boston Board of Health. 

All work of cleaning vaults and certain cesspools in this city has been done 
“4 = said company with said apparatus and to the satisfaction of said Board 
oO ealth. 


The Board of Health, 


(Signed) S. H. Durcin, Chairman. 





THE ODORLESS EXCAVATING CO 


ESTABLISHED 1859. 
MANUFACTURERS OF THE MOST IMPROVED 


ODORLESS PUMPS AND APPARATUS, 


Cities, Towns, and Corporations 
Furnished with Complete Outfit for Odorless Excavation. 


To Tus Opor.ess ExcavaTinG Co., 
64 Federal Street, Boston, Mass. 

Gentlemen,— We are now using your apparatus for cleaning vaults and cesspools, and think it 
the best we have ever seen. 

We have used several different kinds of pumps, but never have found one that gives as good 
satisfaction as yours. 

Would not hesitate to recommend it to any parties desiring to use anything of this kind. 

ours respectfully, 
(Signed) Cuaries H. Cary, 
Secretary Board of Health, Brockton, Mass. 





Price List and Catalogue on application. 


64 Federal Street, - Boston, Mass. 








The Barber Asphalt Paving Co. 


TRINIDAD LAKE ASPHALT | 


For Streets, Driveways, Sidewalks, and Floors. 





CLEAN, HEALTHY, DURABLE. 





Artificial Stone Floors ana Sidewalks. 





ASPHALT WATER-PROOFING 


For Brick, Stone, and Concrete Masonry. 





68 Mason Building, 70 Kilby Street, Boston. 
TELEPHONE, BOSTON 2624, 





W. A. MURTFELDT COMPANY 


Use the best imported 


Rock Asphalt Floors 


BEST SANITARY FLOOR IN USE 


ARTIFICIAL STORE FLOORS and WALKS 


Watertight Cellars 
Floors and Walls made Damp Proof 


192 DEVONSHIRE STREET, BOSTON 
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Deerfoot Farm Milk 


«IN GLASS JARS & 


UR FAMILY MILK — coming 
() from three great farms— is prin- 
cipally from Jerseys and their 

grades. The cows are daily exercised and 
fed generously with clover hay, corn fodder, 
and grain. Unlike the old-fashioned barn, 
where the manure is stored underneath and 
the hay overhead, the barns of Deerfoot 
Farm, Southboro, Mass., are well appointed 
; and have ample ventilation, the feed being 
‘| stored away from the cows, and the manure 
placed in a separate building a distance 


\ Wes away. 
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ts It is under these conditions that our cows, 
with a good supply of pure water, carefully selected food, and 
good treatment, produce milk which has made Deerfoot Farm 
famous. Every day the apparatus at the dairy is not only 
boiled, but sterilized, to insure perfect cleanliness. 
After being aérated and bottled, the milk is shipped from the 
dairy at 9 P.M., arriving in Boston at 2 a.M., and is delivered at 
Back Bay, Brookline, and Cambridge residences in our 
patent bottle, here illustrated, in time for breakfast. 
No formalin, salicylic, or boracic acid used in any of the 


Deerfoot Farm Products. 


DEERFOOT FARM 


29 Bromfield Street, Boston 


Telephone, 2289 Boston 
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